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Occupancy of a Single Binding Site is Sufficient for AMPAR Activation Indrani Bhattacharyya, Rikard Blunck. Physiology, University of Montreal, Montreal, QC, Canada. Ionotropic glutamate receptors (iGluRs) are ligand-gated ion channels which mediate the vast majority of excitatory synaptic transmission in the vertebrate brain. The AMPAR are comprised of an N-terminal domain, a ligand binding domain (LBD, both extracellular) and the transmembrane ion channel. As tetramers, AMPAR contain four ligand binding sites and can, thus, bind up to four glutamate molecules. Upon binding, the LBD is thought to close like a clam shell, ''pulling'' the ion channel into the activated state. In order to perform voltageclamp fluorometry studies on the AMPAR, we constructed an AMPAR mutant devoid of cysteine residues, whose functional parameters resembled those of wildtype AMPAR in the Xenopus oocytes expression system. Ectopic cysteines were then introduced and fluorescently labeled in the vicinity of the binding site to monitor ligand binding to the LBDs. We were able to record simultaneously current and fluorescence changes in response to application of glutamate. The LBDs closed upon glutamate binding and remained closed during desensitization, as probed by a non-desensitizing mutant and in the presence of CTZ. When analyzing the concentration dependence, our data is consistent with opening of the channel upon binding of a single glutamate. The result is corroborated by the fact that heteromers of AMPAR with different sensitivity always follow the concentration dependence of the single most sensitive monomer. Peptide hormones and neuropeptides are packaged and stored in specialized intracellular organelles called secretory granules (SGs, also known as dense core vesicles, DCVs). The molecular mechanisms involved in SG biogenesis from the trans-Golgi network (TGN) are largely unknown. A gene designated as hid-1 was identified during a search for mutants with a high-temperatureinduced dauer formation (Hid) phenotype in C. elegans. Hid-1 is highly conserved from C. elegans to Homo sapiens. Interestingly, the Hid phenotype of hid-1 mutants is strongly suppressed in C. elegans by mutations in the daf-16 gene, which encodes for a transcription factor downstream of insulin signaling, suggesting a possible role for HID-1 in the insulin branch of the dauer pathway. Our recent studies in C. elegans have implicated an involvement of HID-1 in the early steps of SG exocytosis by controlling the correct sorting of SG cargoes. We demonstrated that HID-1 primarily localized to the medial-and trans-Golgi apparatus. We furthered our study of HID-1 functions in a pancreatic beta cell-specific HID-1 knockout mouse model. We found that HID-1 participated in the regulation of blood glucose. HID-1 deficiency in b cells leads to insufficient insulin release. The molecular mechanism of HID-1 is under investigation.
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169-Plat Molecular Dynamics Simulations of SNARE Complex Unzipping
Satyan Sharma, Manfred Lindau. Max Planck Institute for Biophysical Chemistry, Goettingen, Germany. The SNARE proteins facilitate biological membrane fusion. The neuronal SNARE proteins, namely VAMP-2, also called synaptobrevin 2, SNAP-25, and syntaxin-1A together form a coiled-coil complex. The formation of this SNARE complex is vital for vesicle-plasma membrane fusion resulting in neurotransmitter exocytosis. VAMP-2, located on vesicular membrane, and syntaxin-1A, located on the plasma membrane, are transmembrane proteins, each with a single transmembrane domain. SNAP-25 is associated with the plasma membrane through lipid anchors and forms a binary t-SNARE complex with syntaxin-1A. For fusion to occur, the VAMP-2 zips up with the binary t-SNARE complex to form a trans SNARE complex. To better understand the mechanism and energetics of formation of the ternary SNARE complex, we carried out all-atom molecular dynamics simulations using the OPLS-AA force field to investigate the unzipping of the SNARE complex. The initial structure of the soluble part of the SNARE complex was based on the 1SFC pdb (Sutton et al., 1998 Nature 95:347-53). The missing residues R262-K265 of syntaxin-1A were modeled based on 3IPD pdb (Stein et al., 2009 Nature 460:525-28 ) and the two C-terminal residues S205-G206 of SNAP25 added as helical extension using Modeller. For unzipping, forces were applied between the main chain atoms of syntaxin K265 and those of VAMP-2 N92, as in unzipping experiments using optical tweezers (Gao et al., 2012 Science 337:1340 . Application of harmonic forces between these residues resulted in unzipping of layers 8 to 6. Unexpectedly, this unzipping occurred through separation of syntaxin while the SNAP-25 SNARE domains SN1 and SN2 remained associated with VAMP-2. These results suggest that mechanical unzipping may not necessarily lead to separation of VAMP-2 from the binary t-SNARE complex and that the C-terminal association of SNAP-25 with syntaxin may be weaker than that with VAMP-2. Supported by ERC Advanced grant No.322699.
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Cholesterol Promotes Opening of the SNARE-Mediated Fusion Pore Benjamin S. Stratton 1 , Zhenyong Wu 2 , Jason M. Warner 1 , George Wei 1 , Emma C. Wagnon 1 , Erdem Karatekin 2 , Ben O'Shaughnessy 1 . 1 Chemical Engineering, Columbia University, New York, NY, USA, 2 Physiology, Yale University, New Haven, CT, USA. SNARE proteins feature in almost all known intracellular membrane fusion events, such as exocytosis, the fusion of hormone or neurotransmitter filled vesicles with the plasma membrane to release their cargo. SNAREs have been shown to be the minimal membrane fusion machinery in vitro, driving fusion on timescales from 10-100 ms. A fundamental characteristic of the initial fusion pore is its flickering between open and closed states, with live cell electrochemical and electrophysiological measurements showing flickering timescales of 0.1 ms to 1 s during exocytosis. The flickering pore characteristics vary greatly, regulating the amount and the size of the released cargo. The molecular basis of this physiological regulation is not known. Here, we study flickering statistics of neuronal SNARE-mediated fusion pores in vitro for the first time. We used total internal reflection fluorescence microscopy (TIRFM) to measure fusion pores between reconstituted v-SNARE small unilamellar vesicles (SUVs) and cognate t-SNARE PEG-supported bilayers (SBLs). From transfer rates of fluorescently labeled vesicle lipids to the SBL, we measured the fraction of the time for which fusion pores are open on a single event basis. The accuracy was enhanced by single lipid fluorescence intensity, diffusivity and bleaching measurements. We find that increasing cholesterol content increases the openness of the fusion 30a Sunday, February 16, 2014 
